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Background:Acute aortic syndromes remain life-threatening. Time is of the essence, as mortality rises with increasing time
after the acute episode. The aim of this report is to show changes in practice and outcomes after the establishment of an
acute aortic treatment center (AATC) to expedite the care of acute aortic syndromes in a major metropolitan area with the
belief that “door to intervention time under 90 minutes” reduces mortality and morbidity from acute aortic disease.
Methods: A database of patients admitted with acute aortic disease (Type A and B aortic dissections, acute thoraco-
abdominal aortic aneurysms, acute and ruptured abdominal aortic aneurysms) for 1 year prior to initiation (2007) and
1 year after initiation of the pathway (AATC) in 2008 was developed. Comorbidities were scored according to Society of
Vascular Surgery criteria. Anatomic and functional outcomes were determined and categorized by Society of Vascular
Surgery reporting criteria. Multivariate analysis was performed for categorical outcomes and Cox proportional hazard
analyses for time-dependent outcomes.
Results: Six hundred twenty-one patients reported with aortic disease to the cardiovascular services; 306 patients were
considered to have acute disease. When compared with the year before the AATC was instituted, there was a 30% increase in
the total number of admissions and a 25% increase in acute pathology after setting up the AATC (P  .02). There was a
two-fold increase in thoracic aortic dissections admitted to the service. Initiation of the treatment pathway resulted in a highly
significant 64% reduction in time to definitive therapy (526  557 vs 187  258 minutes, mean  SD pre-AATC vs AATC;
P .0001). Comorbidity scores were equivalent between the two cohorts. Despite the increase in acuity, mortality (4% vs 6%)
and morbidity (41% vs 45%) rates were unchanged, and there was a significant decrease in intensive care unit length of stay (5
vs 4 days, pre-AATC cohort vs the AATC cohort), but total hospital length of stay (11 vs 10 days) was unchanged. There was
no correlation between deaths within 30 days and length of stay in the intensive care unit.
Conclusion: Establishment of a multidisciplinary AATC pathway was associated with a 30% increase in volume, 64%
reduction in time to definitive treatment, improved throughput with reduced intensive care unit time, and maintained
clinical efficacy despite an increase in acute admissions. These results suggest the concept be further evaluated. (J Vasc
Surg 2010;52:1478-85.)Management of acute aortic disease has changed with the
increasing realization that endovascular therapies may offer
distinct advantages in these situations. Coupled with these
changes in practice has been the introduction in cardiology
and neurology of acute care pathways for myocardial infarc-
tion (MI) and stroke.1,2 These pathways have their founda-
tion in the rapid passage of a patient through the system in an
appropriately certified facility to definitive therapy. The com-
mon benchmark for such care plans is the “door to balloon
time.”Aortic disease represents a unique area in cardiovascular
surgerywhere such concepts can be readily applied and should
produce significant impact on outcomes and health care costs.
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1478Acute aortic syndromes remain life-threatening.3,4 Time is of
the essence, as mortality rises with increasing time after the
acute episode.3 The keys to successful treatment of acute
aortic disease include early diagnosis,3,4 transfer to the appro-
priate care facility,5 rapid institution of medical therapy,6
endovascular or surgical intervention,7,8 availability of high-
quality cardiovascular anesthesia, and a selective, customized,
permanently-staffed cardiovascular intensive care unit.9-11
The aim of this report is to show changes in practice and
outcomes after the establishment of an acute aortic treatment
center (AATC) and development of a pathway to expedite the
care of acute aortic syndromes in a major metropolitan area
with the belief that “door to intervention time under 90
minutes” reduces mortality and morbidity from acute aortic
disease.We chose 90minutes as a primary benchmark because
of an analysis of how long it took tomove a patient arriving in
the emergency room with an acute aortic syndrome to defin-
itive care (30 minutes) and then added the average transport
time fromour community emergency rooms to TheMethod-
ist Hospital (60 minutes). The hypothesis we wish to test is
that a decrease in door to intervention time will improve
outcomes in acute aortic syndrome.
METHODS
Study design. A database of patients admitted with
aortic disease for 1 year prior to initiation (2007) and 1 year
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oped. Comorbidities were scored according to Society of
Vascular Surgery (SVS) criteria. Anatomic and functional
outcomes were determined and categorized by SVS report-
ing criteria. This study was approved by The Methodist
Hospital Institutional Review Board.
Setting. The setting was a 1000-bed quaternary refer-
ral academic medical center within Houston-Sugar Land-
Baytown, which is the sixth-largest metropolitan area in the
United States with a population of 5.7 million based on the
2008United States Census. There were nine surgeons (five
vascular surgeons and four cardiac surgeons) who per-
formed surgery, with the vascular surgeons as the primary
triage physician. All physicians are members of the same
department and are on salary. Type A dissections were
accepted and transferred after triage, and the cardiac sur-
geons were informed. Thoracic endovascular aneurysm re-
pair (TEVAR) and EVAR are performed by vascular sur-
geons, while hybrid TEVARs are performed as joint cases
by vascular and cardiac surgeons.
Methods. Data on all patients with aortic pathology
were examined, and those with symptomatic abdominal
aortic aneurysms (AAAs), acute aortic dissections (Type A
and Type B), symptomatic thoracic aneurysms (TAAs), and
symptomatic thoracoabdominal aortic aneurysms (TAAAs)
were included. Patients with intramural hematomas, aortic
ulcers, and chronic aneurysms or dissections were excluded.
For each patient captured, demographics, symptoms, exist-
ing comorbid conditions, and risk factors for atherosclero-
sis were identified. Acuity was categorized as emergency
(immediate life-threatening; hemodynamically unstable
aortic aneurysm or Type A dissection), life-threatening
(symptomatic aneurysm or dissection with complications
on imaging), and urgent (symptomatic aneurysm or dissec-
tion with no complications on imaging). Mode of referral
was classified as from The Methodist Hospital emergency
room, transfer from a community hospital emergency
room, or referral from a cardiovascular (CV) physician at an
outside hospital. Time to definitive therapy was defined as
time from first call to the on-call physician and commence-
ment of definitive therapy. For Type B dissections, hyper-
tensive control was begun immediately, but time to defin-
itive care was assumed to be arrival in the cardiovascular
intensive care unit (CVICU). Preoperative, perioperative,
and postoperative factors and final disposition were re-
corded. Therapy for individual patients was dictated by
individual attending physician preference with reference to
accepted national treatment standards and was not regu-
lated by pathway guidelines. Therapy was classified as med-
ical, endovascular, or open repair. Data from 2008 were
collected prospectively and 2007 data collected retrospec-
tively.
AATC pathway (Fig 1). The concept of an AATC is
primarily an organizational issue, with minimal capital out-
lays required. The organizational development requires
development of the process, operational pathways, and
education. Most tertiary hospitals already have the neces-
sary components (Table I), such as state-of-the-art imagingsuites in an operating room (OR) environment where both
open and catheter-based therapy can be performed in the
presence of a cardiovascular anesthesiologist. AATC lever-
ages the hospitals’ existing rapid response services infra-
Fig 1. AATC pathway.
Table I. Essential components of a pathway
● Rapid identification and transport system
● Education of emergency medical technicians and local area
emergency rooms on recognition of acute aortic syndromes
● Emergency room group with extensive experience in diagnosis
and resuscitation of patients with acute aortic emergencies
● On-site 64-slice computed tomography scanner in emergency
room for immediate, fast imaging to permit emergent case
triage
● Dedicated cardiovascular operating rooms and hybrid suites
● Goal of emergency room to treatment initiation time of 1
hour
● Highly experienced cardiovascular surgeons
● Highly experienced endovascular surgeons
● Surgeons working in close collaboration as a team of physicians
for triaging cases and in surgical procedures
● History of integrating endovascular and open approaches
● Highly experienced, board-certified cardiovascular
anesthesiologists
● Comprehensive operating room to cardiovascular intensive
care unit care, with 24-hour in-house intensivist care
● Availability of new technologies for endovascular therapy of
acute aortic syndromes
● Outcomes databasestructure, creating shorter door to balloon times for acute
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center. The AATC requires physician organization. There
are five essential physician positions that must be in place to
effectively operate an AATC: (1) an emergency room phy-
sician to function as a point person in the emergency room
and act as an interface with the emergency medical techni-
cian service; (2) the medical director of the CVICU who
would coordinate care for emergent stabilization; (3) a
computed tomography (CT) radiologist to provide emer-
gent interpretation of CT imaging; (4) an on-call surgeon
servicing the AATC who will triage based on CT images;
and (5) cardiac and vascular surgeons who work in close
collaboration as part of a CV therapy team or CV depart-
ment. This group comprised the primary reviewing and
triage team. In addition to the dedicated AATC physician
team, several other elements must be put in place. A clinical
pathway from diagnosis through emergent transportation
to the AATC, including resuscitation protocols for emer-
gency medical technicians, must be designed and imple-
mented. There must also be a defined clinical pathway from
the emergency room through the scanner to the ICU or
OR. The patient flow sheet and clinical pathways are in-
cluded in Fig 1 and later in this article. Specific protocols are
in place for the management of each of the following
clinical presentations: Type A dissection (eg, immediate
OR intervention), Type B dissection (eg, medical manage-
ment), malperfusion syndromes, intramural hematoma,
ruptured thoracic aorta, ruptured abdominal aortic aneu-
rysms, symptomatic thoracic aneurysms, symptomatic ab-
dominal aneurysms, penetrating ulcers, thoracic aortic in-
jury, shaggy aortic syndrome. A picture archiving and
communication systems with home-based electronic access
system is available for the triaging physicians.
The AATC established two pathways for patient
throughput. On Pathway A, patients will be transported to
an emergency room with established diagnosis of acute
aortic syndrome. Pathway B includes patients in the emer-
gency room who are suspected of having an acute aortic
syndrome. There are two levels of triage in the system.
Referring physicians who call the AATC number can ask for
either a cardiothoracic surgeon or a vascular surgeon (VS) if
they have a confirmed diagnosis. If, however, they are
unsure and are placed in contact with either a cardiotho-
racic surgeon or a VS, the reply is always yes, and if
necessary, the surgeon will perform internal triage if the
case falls outside his expertise. Using this system, Type A
aortic dissections go to cardiothoracic surgery and AAAs go
to VS surgery. Both surgeons will accept and manage a
Type B dissection, and the VS will stent graft if required.
Pathway A. The patient is transported to the AATC,
and CT imaging from an outside institution is immediately
uploaded to the picture archiving and communication sys-
tems, if available. There is an in-house radiologist on call
who reads the CT and immediately contacts the responsible
emergency room physician with the findings. The treat-
ment continues according to Common Pathway.
Pathway B. The emergency room physician examines
the patient and if acute aortic syndrome is suspected, labsare collected and analyzed with i-Stat (turnaround time, 10
minutes) to determine the creatinine concentration. If the
patient’s creatinine is 1.6 mg/dL, a CT of the chest,
abdomen, and pelvis with contrast is promptly obtained;
however, if the patient’s creatinine is 1.6 mg/dL or he
has an iodine or contrast allergy, a CT of the chest without
contrast is obtained. This scan is then reviewed by the
in-house radiologist on call and discussed with the emer-
gency room physician.
Common pathway. If acute aortic syndrome is sus-
pected or confirmed, a group page is sent to the following
personnel: CV anesthesiologist on call, CVICU (attending
and staff), OR supervisor, nursing supervisor, and security.
While this is being done, the CV surgeon reviews CT scans
on site or via Web-based viewing and determines patient
disposition: if the patient had noncontrast CT, the AATC
surgeon will make a decision about risk/benefit ratio of
proceeding with contrast because it may be necessary to
add a contrast scan for diagnosis/decision making. If inter-
vention is necessary, the AATC surgeon decides whether an
open surgical intervention (such as for type A dissection),
an endovascular repair (which is appropriate for ruptures of
thoracic and abdominal aneurysms and dissection with
malperfusion syndromes), hybrid procedures, or medical
management (such as for type B dissection) will be needed;
a cardiac anesthesiologist is paged, and if an endovascular
route is taken, the radiology technician is paged. Once the
therapeutic decision is made, the AATC surgeon calls the
CVICU intensivist with the treatment plan, and the patient
is transported expeditiously to the appropriate destination
(OR or CVCIU).
Within the protocol, there are standard treatment algo-
rithms for each condition. Type A dissections and acute
AAAs are moved to the OR for surgery, and Type B
dissections are moved to the CVICU for aggressive medical
therapy. CVOR staff are in-house 24 hours daily. If there is
a lag, the CVICU attending will become the CV anesthe-
siologist to expedite care and begin the case. If an AAA is
considered appropriate for EVAR, the procedure will be
performed in a dedicated OR suite. All postoperative care
occurs in one unit of the CVICU and follows approved CV
protocols.
Statistical analysis. All statistical analyses were per-
formed on an “intention-to-treat” basis. Measured values
are reported as percentages or means  SD. Survival rates
are calculated using Kaplan-Meier analysis and reported
using current SVS criteria. Standard errors are reported in
Kaplan-Meier analyses. Categorical data were analyzed by
either Fisher’s exact or 2 test and difference in means by
non-parametric methods. Cox proportional hazard analy-
ses and both univariate and multivariate analyses were
performed to identify factors associated with outcomes.
Analyses were performed using JMP software version 7.0
(SAS Institute, Cary, NC).
RESULTS
Patients. Six hundred twenty-one patients were ad-
mitted with aortic disease to the cardiovascular services.
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acute aortic disease. When compared with the year before
the AATC, there was a 30% increase in total number of
admissions and a 25% increase in acute pathology after
setting up the AATC (P  .02; Table II). There was no
significant trend in acute aortic pathology admissions dur-
ing the period 2005 to 2007. Elective aortic volume did
increase during the same period. There was a change in
referral patterns with the establishment of the AATC with
greater number of patients being referred from emergency
rooms and outside hospitals (Table III). There was no
difference in the age or gender distribution between the
Table II. Patient demographics and comorbidities
Pre-AATC AATC
P
value
Patients (No.) 133 173
Age (yrs)a 70  13 69  12 .067
Gender (% male) 77 72 .21
Society of Vascular Surgery
comorbidity scoreb
116 104 .47
Coronary artery disease (%) 56 43 .016
Hypertension (%) 88 91 .23
Arrhythmia (%) 19 20 .41
Congestive heart failure (%) 21 13 .056
Chronic obstructive
pulmonary disease (%)
29 25 .25
Cerebrovascular accident/
transient ischemic attack
(%)
1 2 .47
Peripheral vascular disease (%) 27 18 .032
Diabetes (%) 22 20 .39
Hyperlipidemia (%) 64 49 .005
aMean  standard deviation.
bMean  standard error of the mean.
Table III. Diagnosis, source, and presentation of cases
Pre-AATC AATC P value
Emergency (%) 14 30 .009
Diagnosis (%)
TAA 14 19 .09
TAAA 11 6
AAA 56 45
(Ruptured % all aneurysms) (5) (6)
Dissection 15 27
(Type A % dissections) (65) (57)
(Type B % dissections) (35) (43)
Other 5 2
Referral (%)
ER 12 15 .027
Transfer 24 36
Referral 64 48
AAA, Abdominal aortic aneurysm; AATC, acute aortic treatment center;
TAA, thoracic aneurysm; TAAA, thoracoabdominal aortic aneurysm.
Emergency was categorized as immediate life-threatening, hemodynami-
cally unstable aortic aneurysm or Type A dissection. Referral was classified as
from The Methodist Hospital emergency room (ER), transfer from a
community hospital emergency room (transfer) or referral from a cardiovas-
cular physician at an outside hospital (referral).pre-AATC and AATC cohorts. Of the 10 comorbid medi-cal conditions sampled, coronary artery disease, peripheral
vascular disease, and hyperlipidemia was significantly lower
in the AATC cohort (Table II).
Presentation. Two-thirds of the patients presented
with symptoms attributable to aortic disease; the remainder
had nonspecific symptoms. Eighty-one percent of the pa-
tients in the pre-AATC cohort presented with aneurysmal
disease, while in the AATC cohort, 70% presented with
aneurysmal disease (Table III). There was no difference in
ruptured aneurysms (5% vs 6%, pre-AATC vs AATC). The
remainder in each cohort was accounted for by aortic
dissections (Type A, 65% vs 57%, pre-AATC vs AATC;
Table III). There was a two-fold increase in thoracic aortic
dissections admitted to the service between the pre-AATC
cohort and AATC cohort. The SVS aortic morbidity score
was equivalent in both cohorts (Fig 2). The majority of
patients could be categorized as American Society of Anes-
thesiologists 4 or greater (Table III).
Therapy. Initiation of the treatment pathway resulted
in a highly significant reduction in time to definitive therapy
(64% decrease; P  .0001). There was an increase in those
undergoing medical therapy alone in the AATC cohort,
consistent with the earlier finding of an increase in the
number of cases of dissection being admitted (Table IV).
However, while all type A dissections underwent surgery,
8% of Type B in the pre-AATC cohort and 12% of Type B
in the AATC cohort underwent surgical intervention (P 
.6542). In those undergoing intervention, there was a
trend toward more endovascular therapy from the pre-
AATC cohort to the AATC cohort. During medical ther-
apy or postoperatively, there was an increase in patients
suffering bowel ischemia and a decrease in patients suffer-
ing coagulopathy. The increase in bowel ischemia was seen
in patients undergoing therapy for AAAs and TAAAs.
There was an increase in renal failure, which could be due to
Fig 2. Life table analysis of patients in the pre-AATC and AATC
cohorts. Data are the mean SEM, and number of patients at risk
are shown in the table. No error bars are shown if the SEM is
10%, and the data set terminates if the number at risk is 10.a more aggressive contrast imaging protocol, but it did not
AA, t
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the complications were equivalent (Table V).
Outcomes. Despite the increase in acuity, mortality
(4% vs 6%) and morbidity (41% vs 45%) rates were un-
changed, and there was a significant decrease in ICU length
of stay (5 vs 4 days, pre-AATC cohort vs the AATC cohort),
but total hospital length of stay (11 vs 10 days) was un-
changed (Table VI). There was no correlation between
deaths within 30 days and length of stay in the ICU. Using
multivariate analysis, ICU length of stay was not influenced
by age (P  .67), SVS score (P  .67), and individual
Table IV. Therapies
Pre-AATC
Medical 8%
Open surgery 46%
Endovascular surgery 41%
Hybrid surgery 5%
Pre-AATC
Medical Open Endovascular
Aneurysm
TAA 0% 33% 22%
TAAA 0% 55% 41%
AAA 0% 40% 57%
Dissection
Type A 0% 100% 0%
Type B 92% 8% 0%
AAA, Abdominal aortic aneurysm; AATC, acute aortic treatment center; T
Table V. Complications
Pre-AATC AATC P value
Myocardial infarction (%) 2 2 .586
Arrhythmia (%) 20 15 .16
Respiratory failure (%) 23 21 .47
Pulmonary embolism (%) 0 2 .16
Pneumonia (%) 1 4 .096
Cardiovascular accident (%) 7 9 .341
Spinal cord ischemia (%) 5 5 .59
Bowel ischemia (%) 1 5 .034
Blood transfusion (units)a 2.4  5.5 1.6  3.3 .92
Coagulopathy (%) 20 9 .005
Access site (%) 11 9 .31
Renal failure (%) 14 21 .084
AATC, Acute aortic treatment center.
aMean  standard error of the mean.
Table VI. Length of stay
Pre-AATC AATC P value
LOS – intensive care unit (days) 5  4 4  3 .017
LOS – hospital (days) 11  8 10  6 .23
AATC, Acute aortic treatment center; LOS, length of stay.
Mean  standard error of the mean.comorbid conditions. Acuity of presentation (P  .51),pathology (P  .84), and type of treatment (P  .46) also
did not influence ICU length of stay. There was no corre-
lation with lower pretreatment time and ICU length of stay
for those managed medically or surgically (Spearman rank
correlation r0.003, P .97). There was no difference
in the final disposition of the patients to home, rehabilita-
tion facility, or skilled nursing facility (Table VII). We saw
no difference in outcomes when we looked at the sub-
groups of transferred aortic patients and patients seen in
The Methodist Hospital emergency room. Using Cox pro-
portional hazards analysis, survival was not influenced by
age (P .29), SVS score (P .98), or individual comorbid
conditions. Acuity of presentation (risk ratio [95% confi-
dence interval (CI)]  1.78 [1.042.68], P  .015) and
pathology (risk ratio [95% CI]  1.91 [1.222.88], P 
.009) but not type of treatment (risk ratio [95% CI] 1.55
[0.932.48], P .08) did influence 30-day survival. One-
year survival for each cohort was equivalent (Fig 2). By Cox
proportional hazards analysis, only the presenting pathol-
ogy influenced survival (risk ratio [95% CI]  6.93
[1.8123.8], P  .006). While overall survival for acute
AAAs was worse (mortality 1% vs 9%, pre-AATC vs AATC,
P .005), that for aortic dissection (mortality Type A: 33%
AATC P value
14% .16
40%
36%
10%
AATC
id Medical Open Endovascular Hybrid
0% 7% 50% 43%
0% 54% 13% 33%
0% 30% 67% 3%
0% 100% 0% 0%
85% 11% 0% 4%
horacic aneurysm; TAAA, thoracoabdominal aortic aneurysm.
Table VII. Outcomes
Pre-AATC AATC P value
Time to therapy (minutes)a 526  557 187  258 .0001
Mortality (%) 4 6 .75
Morbidity (%) 41 45 .67
Discharge status (%)
Home 72 66 .90
Rehabilitation or long-term
care facility
12 13
Skilled nursing facility 5 4
AATC, Acute aortic treatment center.
aMean  standard deviation.Hybr
44%
5%
3%
0%
0%vs 18%, P  .028 and Type B: 33% vs 18%, P  .041) and
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P  .035) was improved.
DISCUSSION
Summary of results. The current study has intro-
duced a concept for acute aortic care through an AATC. It
has demonstrated that establishment of a multidisciplinary
pathway was associated with a 30% increase in volume, 64%
reduction in time to definitive treatment, improved
throughput with reduced ICU time, and maintained clini-
cal efficacy despite an increase in acute admissions.
Concepts of pathways. The concepts of this clinical
pathway are similar to those used as the foundation of the
door-to-balloon time and door-to-lysis times in the man-
agement of acute myocardial infarction and acute
stroke.1,2,12 Both have benefited patients, improved pro-
cess, and are now used as metrics of standard of care by
accreditation agencies.13,14 Hospital and surgeon volume,
as a surrogate marker for quality, has been directly corre-
lated with lower morbidity and mortality as well as differ-
ences in perioperative complications after multiple vascular
procedures. A certificate of added qualification in general
vascular surgery has also been shown to improve outcomes
in patients undergoing vascular procedures.5 Institution of
a well-prepared and organized trauma service has been
shown to also improve the outcome for patients treated
with ruptured AAAs, with a particular benefit in the unsta-
ble patient.10 It has been shown that clinical pathways
significantly improve the length of stay and decrease inpa-
tient charges for major elective vascular surgical procedures
while maintaining high standards of care. Factors that
favorably affected the length of stay and hospital charges
were outpatient arteriography, same-day admission, early
ambulation, physical therapy, home care, use of the inten-
sive care unit on a selective basis, and early discharge.
Factors that adversely affected these outcomes were emer-
gency admission, inpatient arteriography, thrombolytic
therapy, complications, and the need for dialysis or antico-
agulation.15
Aortic and vascular centers. The concept of vascular
centers, where a multidisciplinary team is assembled for
comprehensive vascular care, has been adopted by many
groups with the goal of improving outcomes and growing
volumes.16,17 These centers are based on global vascular
care, improving patient access and management, and grow-
ing volume by providing a differentiation factor in the local
market.17,18 Similarly, development of aortic centers has
been based on the uniqueness of endovascular care and
again offered comprehensive care with an emphasis on
aortic disease.19 These centers were driven both by local
market conditions, uniqueness of services, andmanufacturer-
based introduction of new endovascular products. How-
ever, the diffusion of technology into the community and
the evolution of cardiovascular skill sets in practitioners
have impeded further development of this concept. AATC
builds on these foundations but is centered on a single
difficult-to-manage disease process and has resulted in
growth in emergency and after-hours care, emergent andurgent procedures, and acceleration in semi-elective inter-
ventions within the inpatient environment. Multiple ele-
ments of the AATC pathway were in place prior to the
introduction of the AATC; however, the introduction of
the AATC consolidated and aligned the elements to answer
the need of the patient with acute aortic syndrome (Table
VIII). There was a marketing campaign attached to the
AATC program. We developed a Web site and a handout.
In addition, we did presentations at each of our system
hospitals and all of the community emergency rooms
within the region to enhance AATC recognition. A single
mass mailing letter to physicians was also performed. We
also incorporated program information into our platform
presentations and grand rounds presentations to maintain
momentum. This publicity associated with the presence of
a regional center interested in acute aortic disease resulted
in a considerable increase in acute aortic dissections referred
for therapy. While the introduction of the AATC did not
influence patient outcome, it did increase volume, and thus
the exposure and experience of the midlevel and ancillary
staff improved. Physician staffing remains the same, but the
presence of an organized protocol appears subjectively to
have lessened the time at and lag between each step in the
algorithm and provided a clearer understanding by staff of
the protocol, which is communicated to the family and
referring physicians.
Regionalization. There is considerable debate on re-
gionalization of vascular care with advanced procedures
being funneled into tertiary and quaternary centers of ex-
cellence. The evolution of vascular surgery into an endo-
vascular specialty with decreased open volumes and the
decimation of cardiac surgical volume lends support to the
development of high-volume cardiovascular centers able to
offer a comprehensive experienced faculty and a multidis-
ciplinary approach.20 The Leapfrog Group healthcare qual-
ity initiative has proposed “evidence-based hospital” refer-
ral criteria for specific procedures including elective AAA
repair. These criteria include an annual hospital AAA oper-
Table VIII. Comparison of presence of elements of
AATC prior to and with AATC introduction
Feature Pre-AATC AATC
Communication  
Protocol  
ED training  
Imaging  
Vascular surgeon on call  
CT surgeon on call  
Coordinated call  
Cardiovascular anesthesia  
Cardiovascular intensive care unit coverage  
Q/A and database  
Process improvement  
Marketing  
AATC, Acute aortic treatment center; CT, cardiothoracic; ED, emergency
department; Q/A, quality assurance.ative volume exceeding 50 cases and provision of ICU care
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that patients transferred with a ruptured AAA had an over
two-fold increase in ICU days used but no difference in
total length of stay.23 However, acceptance of transfer
patients from community centers with ruptured aortic
aneurysms did not adversely affect patient survival.23,24 In
another study, transferred patients with ruptured AAAs
took twice as long as direct patients to get to the operating
room (6.3 vs 3.2 hours, P .03); there was no difference in
mortality between the two groups (50% vs 54%, P  ns).
However, deaths of transferred patients were more likely to
occur in the first 24 postoperative hours, compared with
direct patients (40% vs 33%, P  .05). Neither mean ICU
stay (5.8 and 8.1 days) nor total hospitalization (20.9 and
18.8 days) differed between the two groups.25 The overall
survival for acute AAAs was worse after initiation of the
AATC (mortality 1% vs 9%, pre-AATC vs AATC). This
cannot be accounted for by an increase in ruptured aneu-
rysms alone (5% vs 6%, pre-AATC vs AATC) and thus raises
the possibility that this difference is the result of a more
aggressive treatment strategy that did not allow for a more
deliberate and considered period of preoperative evaluation
and preparation. In the current study, there was an overall
increase of 30% of patients admitted under the AATC.
However, the average acuity of the patients fell, largely due
to the increase in the number of patients with dissections.
Despite this, we did see a trend toward increase in morbidity
andmortality,whichmay reflect the transfer of a small number
of more acute and unstable patients that result in a skewing of
the data.
Limitations. This study does have limitations. It pre-
sents data from a single site over a short period of time and
has a relatively small sample size. We saw no difference in
several variables, particularly mortality, and this may repre-
sent a type II error. The minimum required sample size per
group to eliminate the possibility of a type II statistical error
is in the range of 310 to 394 patients, and thus the current
dataset is underpowered to eliminate the possibility of a type II
error. We believe that with increased patient accrual in the
database, we will see reduced mortality and morbidity.
Conclusion. Establishment of a multidisciplinary
AATC pathway was associated with a 30% increase in
volume, 64% reduction in time to definitive treatment,
improved throughput with reduced ICU time, and main-
tained clinical efficacy despite an increase in acute admis-
sions. Presenting pathology did influence survival. The
success of the AATC must in part be attributed to aggres-
sive marketing of the concept and the coalescence of re-
sources. These results suggest the concept be further eval-
uated.
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The “acute aortic treatment center” (AATC) described and
evaluated in this article included reorganization of existing re-
sources, and a clinical pathway designed to decrease the time from
referral to definitive therapy of acute aortic syndromes to 90
minutes or less. Establishment of the AATC was accompanied by a
marketing campaign to increase referrals. The hypothesis tested by
this study was that the AATC would improve patient outcomes.
The authors achieved their goals. Compared with the year
prior to its establishment, patient volume significantly increased,
and time to definitive treatment significantly decreased. Despite
these changes, there was no improvement in patient outcomes.
This is not surprising. The pre-AATC results were already very
good, as expected from a major referral center staffed by board
certified specialists. The authors correctly noted underlying aortic
pathology was the main determinant of mortality.
So was establishment of the AATC worthwhile? Unfortu-
nately, we cannot answer this question from this study. We do notferred because of marketing. If they would not have been treated
by the most efficient/successful methods without the AATC, then
overall care was probably improved. If, on the other hand, they
would have been similarly treated at similarly equipped/staffed
referral centers (Houston is a big city; the author’s hospital is not
the only major cardiovascular center), then the AATC was a
business success but not a medical/scientific one.
One caution: Mortality for unruptured “symptomatic” aortic
aneurysms worsened post-AATC. It may be that rushing to defin-
itive treatment in these patients is dangerous, not a new finding.
The authors’ evaluation of their AATC results is admirable. Future
studies might refine the timing aspect (should the goal be 120
minutes? 180?) or attempt to look at population-wide outcomes
for the city, or county, or state (the only logical way to evaluate the
regionalization question). Moreover, perhaps the protocol should
be modified to add unruptured “symptomatic” aneurysms to the
list of excluded conditions, along with intramural hematoma,
aortic ulcer, and chronic dissections.
